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of various authors. Yet it is clear that as time passes certain concepts become so intrinsic to a field that their mention no longer requires citation at all. Moreover, intertemporal comparisons of citation frequency of authors must be undertaken only cautiously; since the absolute number of citations grows over time, we may compare citation frequencies over time only in percentage terms or in terms of who is cited most often. There is clearly a possible source of bias in which journals I have selected for examination and a loss of scope in not having identified citations by title but only by author, date, and source of the cited work. I am thus not capable of retracing de Solla Price's study of how often reference is made to a given piece of work.
Finally, I must comment briefly on the underlying article of faith upon which this and many other similar studies rest: namely, that information of importance is gained about the development of a field and about the significance of the contributors to it by examining the citations in the field's literature. To put it in a nutshell, I quote Garfield (1963) : "It is preposterous to conclude blindly that the most quoted author deserves a Nobel prize. On this basis, Lysenko and others might have been judged the greatest scientists of the last decade....
The mere ranking by numbers of citations or the numbers of papers published is no way to arrive at objective criteria of importance" (p. 290). Obviously these cautionary remarks are well taken. Citation frequency does not reveal who will turn. out to have been a charlatan and which paradigm is soon to be replaced by another. Yet, since it is difficult to arrive at reasoned historical judgments concerning the contributions of recent decades of the quality that, say, Stigler (1965) can confidently make about the eighteenth and nineteenth centuries, I am forced to take citations at face value and hope that serious error survives but briefly.
Section 2 deals in detail with my sources Qf data and the many uncomfortable decisions that had to be made in handling them. Section 3 is devoted to the question of the aging of citations, Section 4 to crossreference patterns among journals, and Section 5 to identifying the most cited authors.
Data Sources and Principles of Collecting Data
The journals which form the corpus of the study are the following: American Economic Review (AER), Journal of Political Economy (JPE), Quarterly Journal of Economics (QJE), Economic Journal (EJ), Economica (E), Econometrica (EM), Southern Economic Journal (SEJ), and Review of Economics & Statistics (RES TA T). Data were culled from all issues of as many of these journals as were in existence in the years 1890, 1900, 1910, 1920, 1930, 1940, 1950, 1960, and 1970 
Growth and Longevity
The basic data are described in table 1. It gives the total number of source articles from which citations were taken and the total number of citations to ( The only regression in which the slope comes near to being significant at the .05 level is the one for mean age trimmed at 75 years. According to that regression, the mean age of citations diminishes by about 3 months for every 10-year period. This statistically barely significant finding is, however, inconsequential, since it implies that the diminution of citation age over a century may amount to some 2.5 years.4 If we consider the median age of citations, a rather similar picture emerges. From 1890 to 1970, these median figures are 7, 7, 10, 3, 13, 4, 6, 6, and 6 at 10-year intervals. The regression of the median ages on time yields a slope of -.233 with an estimated standard error of 0.359, again suggesting an inconsequential decline in age with time that is statistically not significant. We note in conclusion that 50 percent of all references were less than or equal to 6 years old at each of the last three turns of a decade and were less than or equal to 4 years old in 1940 a finding that is again broadly consistent with the more extensive data base employed by de Solla Price.
The fact that there is no particular trend in the mean values over time does not imply that the age distribution for all journals in one year is essentially the same as that in another year. In fact, there are some rather noticeable fluctuations in the median from some one decade to another. The nonstationariness of these age distributions has been tested by performing the Kolmogorov-Smirnov two-sample test on all possible pairs of years. There are 36 such pairs, and, although I well recognize that the Kolmogorov-Smirnov tests for all 36 pairs are not independent of one another, I simply report that the null hypothesis that the age distributions of citations are from the same parent population is rejected in 27 instances.
This suggests that a more disaggregated analysis may reveal some more marked patterns in citation practices. Accordingly, I hypothesized that citation practices, and thus the mean age of citations, may depend not only on time but also on several other variables: specifically, (a) whether the journal is primarily oriented toward econometrics; (b) whether it is British; and (c) the age of the journal. We define the variable yi as the years the group of journals had only a very brief past history-the observed increase in the mean age of citations simply reflects the fact that references to these journals can in the later years have an age distribution similar to the group of all references. Only x2i is not significant. The standard deviation diminishes by about a year for each elapsed decade and by almost 4 years if the journal is British, and it increases by a year for each additional decade of life the journal in question has had. This latter conclusion is again consistent with the tendency for journal articles to refer to the same journal, since the longer the past history of a given journal, the greater the dispersion of such "self-references" may be. The fact that a journal's primary orientation is toward econometrics-that is, toward a relatively more mathematical branch of economics has no significant influence on either the mean or the standard deviation.
The overall conclusion is that (a) growth trends and citation practices in the sample analyzed are in rough agreement with the findings of others for economics as well as for other fields and (b) that, as time passes, the memory span of our discipline, as reflected in the mean or median age of citations, shortens almost imperceptibly and statistically not very significantly, if we take the aggregate of journals, but does shorten more noticeably and significantly if the analysis is disaggregated by journal. This is what one would expect in the light of the increasing volume of scientific literature; the more that is published in the present, the harder it may be to remain aware of the more distant past. Indeed, it would be interesting to find out whether the enormous proliferation of works in recent decades might not have created a greater frequency of ideas being unwittingly rediscovered. Finally, it is also clear that British journals' citation practices are markedly different from those of U.S. journals and that the age of the journal itself does have some influence on the age of citation.
Cross-Reference Practices
We have tabulated the percentage of references in each journal and each year to every journal in the basic group of eight, to books, to other journals, and to Ph.D. theses. The amount of such tabular material is too much to be reproduced here. We shall summarize basic tendencies for the early decades in general terms and present the entire cross- reference  table for 1970 only (table 4) . For several cross-reference patterns not discussed here, the reader is referred to Eagly (1975) . The first general observation is that the fraction of total references accounted for by books is highly variable over time and over journals. The most interesting aspects of cross-reference tabulations are, of course, the implied relations among the eight journals in question. In 1890 there were only a few journals and references, and cross-reference patterns are of no particular interest. By 1900 we have AER, JPE, QJE, and EJ. References in AER are at this time entirely to books and the category "other journals." Although over 75 percent of references in the other journals in 1900 are also to these two categories, these journals also cite articles in themselves and each other. These references directly to the group of eight journals will be referred to as "group references." References in a journal to an article in the same journal will be referred to as "self-references." Forty-nine percent of JPE's group references are 5Cross-reference patterns are very similar in 1971. There is some variation in the percentages, but no basic patterns change. Self-references still predominate except in the case of SEJ. The self-reference frequency for AER is 13.6 percent, JPE 10.8 percent, EM 14.4 percent, etc. The JPE is the second most frequently referred to journal by AER and conversely, exactly as in 1970. The overall fraction of references in the various journals to journals in the group of eight changes by only a few percentage points. The SEJ still refers to AER and EM most frequently, the relevant frequencies being 8.7 and 5.1 percent. Overall, the agreement between the 2 years is very good.
JOURNAL OF POLITICAL ECONOMY
The reader may form his own conclusions as to whether this rank order is reasonable. I have found broad consistency between the growth and citation patterns in the economics-journal literature and that found by others in the same as well as in different fields. I noted that our memories are getting a bit shorter as time passes and that there is a definite propensity for an article to cite the journal in which it is published. I determined who are the authors cited most often and found with gratification that Nobel prizewinners are among them but also that the quantity of one's publications does not necessarily guarantee high citation frequency. I suspect that there may be a difference in "fame" consisting of having one article cited 100 times and having written 100 articles, each cited only once. It remains, however, for a more ambitious researcher to determine who belongs in the hall of fame by yet another measure namely, the number of citations per article published.
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